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(54) ELASTIC ENDLESS CRAWLER 



(57) An elastic endless crawler, wherein cord pro- 
jected parts at each end of a crawler nnain body are di- 
vided into some groups according to the projected 
length and, as viewed from vertical direction relative to 
a blet surface, the entire cord projected part at one end 
of the crawler main body can present a male-shape and 
the entire cord projected part at the other end of the 
crawler main body can present a female-shape, as 
viewed from a vertical direction relative to the belt sur- 
face, a line connecting the tips of the cord projected 
parts at the ends of the crawler main body to each other 
can be fomned In a terrace, stepped, or serrated shape 
and, as viewed In the vertical direction relative to the 



blet surface, an overlapped part includes two outlines 
separated from each other In the longitudinal direction 
of a belt and both outlines can be formed of bent lines, 
whereby, because a difference in rigidity between a 
crawler mian body part including the overlapped part of 
steel cords and the other part can be reduced as much 
as possible, vibration and noise can be suppressed ef- 
fectively from occurring, and because a boundary be- 
tween a highly rigid part of the rubber crawler and the 
other part is formed distinguishingly, the possibility of oc- 
curence of bending and buckling of the rubber crawler 
is reduced to provide the rubber crawler excellent in du- 
rability and relability. 
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Description 

_F|ELD OF THE INVENTION 

[0001] The present invention relates to a ring-shaped 
elastic endless crawler which comprises an elongated 
belt-shaped elastic crawler body, and a plurality of cords 
disposed in array and embedded in the crawler body so 
as to extend in a longitudinal direction of the crawler 
body, in which each of cord protruding portions project- 
ing out from one end of the crawler body, and a corre- 
sponding cord protruding portion projecting out from an- 
other end of the crawler body are made to overlap each 
other and the cord protruding portions are entirely sub- 
jected to vulcanization processing to thereby form an in- 
tegrally connected structure. 

BACKGROUND ART 

[0002] A conventional rubber crawler 1 will be herein- 
after described with reference to Figs. 1 to 4. 
[0003] In a manufacturing process of the rubber 
crawler 1, first, as illustrated in Fig. 3, a semi-manufac- 
tured product is fomncd in which stool cords 3 arc made 
to project out from each of one end la of a crawler body 
and another end 1 b of the crawler body by the same 
length. 

[0004] Next, as illustrated in Fig. 4, each of cord pro- 
truding portions 3a at the one end la of the crawler body, 
and a conresponding cord protruding portion 3b at the 
another end 1 b of the crawler body are disposed so as 
to overlap each other. Lines AO - AO, and BO - BO each 
connecting opposite ends of cord protruding portions, 
are arranged in parallel in a transverse direction of a belt 
and extend transversely of an entire width of the belt. 
For the purpose of facilitating understanding, in Fig. 4, 
a portion in which cord protruding portions overlap each 
other is indicated exaggeratively by a thick line. 
[0005] Due to the cord protruding portions 3a and 3b 
being entirely subjected to vulcanization processing 
(heating and filling unvulcanized rubber), an integrated 
rubber crawler as shown in Figs. 1 and 2 is completed. 
[0006] However, the rigidity of the rubber crawler 1 de- 
pends on the steel cords 3, and a portion of the crawler 
body including a region in which steel cords 3 overlap 
each other, necessarily becomes higher In rigidity (be- 
comes very hard) than a portion of the crawler body not 
including the region In which the steel cords 3 overlap 
each other. 

[0007] Accordingly, when the rubber crawler 1 is used 
In a state of being fitted around a sprocket or an idler 
(which arc not shown), a state is caused in which a hard 
portion and a non-hard portion of the rubber crawler 1 
are intermittently engaged with each other. As a result, 
vibration or noise may be unavoidably generated. 
[0008] Further, the lines AO - AO and BO - 80 which 
form the boundary between a high-rigidity (hard) portion 
and a nonrigid portion of the rubber crawler 1 are straight 



lines each extend transversely of an entire width of the 
crawler body (that is, the belt). Therefore, the rubber 
crawler 1 is easy to considerably bend with the lines AO 
- AO.and BO-BO substanljally as the center. 

DISCLOSURE OF THE INVENTION 

[0009] One object of the present invention is to pro- 
vide a structure by which a difference In rigidity between 
10 a portion of a crawler body including a region in which 
steel cords overlap each other, and a portion of the 
crawler body not including the region, can be reduced 
as far as possible, thereby preventing generation of vi- 
bration or noise. 
15 [0010] Further another object of the present invention 
is to provide a rubber crawler having excellent durability 
and reliability, in which a boundary between a high-ri- 
gidity portion and a nonrigid portion of the rubbercrawler 
is formed characlerislically lo alleviate occurrence of 

20 bending or buckling of the rubber crawler. 

[0011] In order to solve the above-described prob- 
lems, an elastic endless crawler of the present invention 
is a ring-shaped elastic endless crawler which compris-. 
OS an elongated bclt-shapcd clastic crawler body, and 

25 a plurality of cords disposed in array and embedded in 
the crawler body so as to extend in a longitudinal direc- 
tion of the crawler body, in which each of cord protruding 
portions projecting out from one end of the crawler body 
and a corresponding cord protruding portion projecting 

30 out from the other end of the crawler body are made to 
overlap each other and thereafter, are entirely subject- 
ed to vulcanization processing to thereby forni an inte- 
grally connected structure, the elastic endless crawler 
being characterized in that cord protruding portions at 

35 each of the ends of the crawler body are divided into 
groups such that each group has a protruding length dif- 
ferent from those of other groups. 
[0012] Another elastic endless crawler according to 
the present invention is characterized in that the entire 

40 cord protruding portions at the one end of the crawler 
body when seen from a direction perpendicular to a belt 
surface, are formed so as to present a male configura- 
tion, and the entire cord protruding portions at the other 
end of the crawler body are formed so as to present a 

45 female configuration. 

[0013] Still another elastic endless crawler according 
lo the present invention is characterized in that lines 
each connecting ends of facing cord protruding portions 
at the ends of the crawler body are disposed so as to 

50 have a configuration that is one of terraced, tiered, and 
crenellated when seen from a direction perpendicular to 
a belt surface. 

[0014] A further elastic endless crawler according to 
the present invention is characterized in that when seen 
55 from a direction perpendicularto a belt surface, a portion 
in which cord protruding portions overlap each other, in- 
cludes two outlines separated from each other in a lon- 
gitudinal direction of a belt, and each outline includes a 
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bent line. 

BRIEF DESCRIPTION OF THE DRAWINGS 



[0015] Fig. 1 is a cross-sectional side view which 
shows a connecting portion in a conventional rubber 
crawler. 

[0016] Fig. 2 is a plan view of the rubber crawler 
shown in Fig. 1 . 

[0017] Fig. 3 is a plan view which shows cord protrud- 
ing portions at each of ends of a crawler body in a con- 
necting process of the rubber crawler shown in Fig. 1 . 
[0018] Fig. 4 is a plan view which shows a state in 
which each of the cord protruding portions shown in Fig. 
3 and a corresponding cord protruding portion are made 
to overlap each other. 

[0019] Fig. 5 is a cross-sectional side view which 
shows a connecting portion in a rubber crawler accord- 
ing lo a firsl embodiment of the present invention. 
[0020] Fig. 6 is a plan view of the rubber crawler 
shown in Fig. 5. 

[0021] Fig. 7 is a plan view which shows cord protrud- 
ing portions at each of ends of a crawler body in a con- 
necting process of the rubber crawler shown in Fig. 6. 
[0022] Fig. 8 is a plan view which shows a state in 
which each of the cord protruding portions shown in Fig. 
7 and a corresponding cord protruding portion are made 
to overlap each other. 

[0023] Fig. 9 is a plan view of a rubber crawler accord- 
ing to a second embodiment of the present invention. 
[0024] Fig. 10 is a plan view which shows cord pro- 
truding portions at each of ends of a crawler body in a 
connecting process of the rubber crawler shown in Fig. 
9. 

[0025] Fig. 11 is a plan view which shows a state in 
which each of the cord protruding portions shown in Fig. 

10 and a corresponding cord protruding portion are 
made to overlap each other. 

BEST MODES FOR CARRYING OUT THE INVENTION 

[0026] Referring now to the attached drawings, the 
present invention will be hereinafter described in con- 
junction with a plurality of embodiments. It should be un- 
derstood that the present invention should not be limited 
to the embodiments. For example, a rubber crawler ac- 
cording lo these embodiments is a so-called internal 
driving type rubber crawler, but the present invention is 
not limited to the same. 

[0027] First, a first embodiment of the present inven- 
tion will be described with reference to Figs. 5 to 8. 
[0028] As shown in Figs. 5 and 6, the rubber crawler 

11 of the first embodiment includes an elongated belt- 
shaped elastic crawler body, and a plurality of cords 13 
made of. for example, steel, which are disposed in array 
and embedded in the crawler body so as to extend in a 
longitudinal direction of the crawler body. A plurality of 
protrusions 1 7 for driving the rubber crawler are formed 
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at an underside of the rubber crawler (belt), that is, on 
an inner peripheral surface of the crawler. 
[0029] As shown In Fig. 7, in a rubber crawler manu- 
facturing process; (Ln__a process), a semi- 

5 manufactured product is preparecTin which cords '13 
(1 3a and 13b) are respectively made to project out from 
one end 1 la of the crawler body and the other end 11b 
of the crawler body, and the cords are disposed so as 
to face each other. 

10 [0030] Subsequently, as shown in Fig. 8, each of cord 
protruding portions 1 3a at the one end 1 1 a of the crawler 
body and a corresponding cord protruding portion 13b 
at the other end 11b of the crawler body are disposed 
so as to overlap each other. For the purpose of facilitat- 

'5 ing understanding, portions in which corresponding cord 
protruding portions overlap each other, are indicated ex- 
aggeratively by thick lines. 

[0031] Due to the cord protruding portions 13a and 
1 3b being entirely subjected lo vulcanization processing 

20 (heating and filling unvulcanized rubber), a rubber 
crawler product having an integrally connected structure 
as shown in Figs. 5 and 6 is completed. 
[0032] A structural feature of the present embodiment 
is that, as shown in Fig. 7, the cord protruding portions 

25 1 3a and 1 3b at th e ends 1 1 a and 1 1 b of the crawler body 
are divided into groups such that each group has a pro- 
truding length different from those of other groups. 
[0033] Specifically, when seen from a direction per- 
pendicularto a belt surface, the cord protruding portions 

30 at the one end 11 a of the crawler body has, as a whole, 
a convex configuration (a male configuration), and the 
cord protruding portions at the other end 11b of the 
crawler body has, as a whole, a concave configuration 
(a female configuration). 

35 [0034] In other words, the lines which each connect 
ends of facing cord protruding portions at the ends of 
the crawler body are disposed so as to have one of ter- 
raced, tiered, and crenellated configurations. 
[0035] As can be seen from Fig. 8 which shows the 

40 overlapping state, the cord overlapping portion includes 
outline (AI-AV-AI) and outline (B1-B1'-B1). 
[0036] The above-described outlines are separated 
from each other in a longitudinal direction of the belt (that 
is, a longitudinal direction of the crawler body). Each out- 

45 line is comprised of a bent line, not one straight line. 
[0037] Due to the above-described structural feature 
of Ihe present embodiment, the difference in rigidily be- 
tween a portion of the crawler body including the over- 
lapping portion, and a portion thereof not including the 

50 overiapping portion becomes small as compared with 
the conventional rubber crawler 1 . Namely, the portion 
of the crawler body including the overlapping portion is 
not so hard. 

[0038] Accordingly, a problem of high noise or high 
55 vibration generated in the conventional rubber crawler 
is completely settled. It is considered that this is because 
the overlapping portion in which high rigidity may be 
caused, is partially offset (dispersed) in the longitudinal 
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direction of the belt. 

[0039] Further, the outline (A1 -A1 '-Al ) and the outline 
(B1-B1'-B1), which form the boundary between the 

--=high-rigidity.port!on.andJhe nonrigid pprtion.of thQ 
ber crawler 1 1 , are neither a straight line. Therefore, as 5 
comparedwith the conventional rubber crawler, bending 
of the rubber crawler 1 1 with the above-described out- 
lines substantially as the center, is difficult to occur 
[0040] Referring again to Figs. 6 and 8. a dimension 
H between position B1 and an intermediate position of io 
position AV and position BV (which intermediate posi- 
tion is position P1 ) in the longitudinal direction of the belt 
is preferably 10 mm or greater, and more preferably 20 
mm or greater. When the dimension H is less than 10 
mm or 0 mm, buckling is apt to occur very often in an is 
Intemriediate portion of the rubber crawler including the 
overlapping portion. 

[0041] Next, a description will be given, with reference 
lo Figs. 9 to 11, of a rubber crawler 21 according lo a 
second embodiment of the present invention, mainly, a 20 
portion in which the second embodiment differs from the 
first embodiment. 

[0042] In the second embodiment, as can be seen 
from Fig. 11 which shows the overlapping state, a por- 
tion in which cord protruding portions 23a and 23b over- 25 
lap each other, includes outline (A2-A2'-A2"-A2'-A2) 
and outline (B2-B2'-B2"-B2'-B2). 

[0043] The above-described outlines are separated 
from each other in the longitudinal direction of the belt, 
and each outline is comprised of a bent line, not one 30 
straight line. In other words, the lines which each con- 
nect ends effacing cord protruding portions at ends 21 a 
and 21 b of the crawler body, are disposed so as to have 
one of terraced, tiered, and crenellated configurations. 
[0044] Due to the above-described structural feature 35 
of the second embodiment, the same effect as that of 
the first embodiment, or more excellent effect can be 
obtained. That is, a portion of the crawler body including 
the overlapping portion does not become hard, and 
bending of the rubber crawler with the outlines substan- ^^o 
ttally as the center is difficult to occur. 
[0045] Referring again to Fig. 11 , from the standpoint 
of preventing occurrence of buckling, it is preferable that 
the intemriediate position between position A2" and po- 
sition B2" in the longitudinal direction of the belt does 
not coincide with position B2 or position B2'. 
[0046] In each of the first and second embodiments, 
when the rubber crawler is used, there is a risk of ends 
of cord protruding portions (at position BV of Fig. 6 and 
position B" of Fig. 9) projecting out from the crawler body so 
made of rubber. Accordingly, desirably, cords may be 
embedded into the crawler body so that the ends of cord 
protruding portions be located at positions in which the 
ends and the driving rubber protrusion 1 7 and 27 over- 
lap each other. As a result, the above-described draw- S5 
back can be avoided. 

[0047] Further, any of the cord protruding portions at 
the ends of the crawler body may be positioned at the 



side of inner periphery (or outer periphery) of the rubber 
crawler. 

INDUSTRIAL APPLICABILITY 

[0048] As described above, according to the present 
invention, the difference in rigidity between a connecting 
portion of the crawler body and a portion thereof not in- 
cluding the connecting portion can be lessened, and oc- 
currence of bending or buckling in the connecting por- 
tion can be prevented. As a result, a rubber crawler hav- 
ing excellent durability and reliability can be provided. 



Claims 

1. A ring-shaped elastic endless crawler comprising 
an elongated belt-shaped elastic crawler body and 
a plurality of cords disposed in array and embedded 
in the crawler body so as to extend in a longitudinal 
direction of the crawler body, in which each of cord 
protruding portions projecting out from one end of 
the crawler body and a corresponding cord protrud- 
ing portion projecting out from the other end of the 
crawler body are made to overlap each other, and 
thereafter, are entirely subjected to vulcanization 
processing to thereby form an integrally connected 
structure, characterized in that cord protruding por- 
tions at each of the ends of the crawler body are 
divided into groups such that each group has a pro- 
truding length different from those of other groups. 

2. The elastic endless crawler according to claim 1 , 
wherein a length of protrusion of cords In a central 
group relative to a transverse direction of the crawl- 
er body at one end of the crawler body, is longer 
than that of cords in each of groups located at both 
sides of the central group, and a length of protrusion 
of cords in a central group relative to a transverse 
direction of the crawler body at the other end of the 
crawler body, is shorter than that of cords in each 
of groups located at both sides of the central group. 

3. The elastic endless crawler according to claim 1 , 
wherein a configuration of cord protruding portions 
at one end of the crawler body and a configuration 
of cord protruding portions at the other end of the 
crawler body are complementary to each other. ' 

4. The elastic endless crawler according to claim 1 , 
wherein a configuration of cord protruding portions 
at each of the ends of the crawler body is symmet- 
rical relative to a longitudinal center line extending 
in the longitudinal direction of the belt at a trans- 
versely-central portion thereof. 

5. The elastic endless crawler according to claim 1 , 
wherein the crawler body comprises rubber. 
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6. The elastic endless crawler according to claim 1, 
wherein each of the cords comprises steel. 

7r^A"rihg=shaped elastic endless crawler comprising: 
an elongated belt-shaped elastic crawler body, and 5 
a plurality of cords disposed In array and embedded 
in the crawler body so as to extend In a longitudinal 
direction of the crawler body, in which each of cord 
protruding portions projecting out from one end of 
the crawler body and a corresponding cord protrud- io 
ing portion projecting out from the other end of the 
crawler body are made to overlap each other and 
thereafter, are entirely subjected to vulcanization 
processing to thereby form an integrally connected 
structure, characterized in that the entire cord pro- i5 
truding portions at the one end of the crawler body 
when seen from a direction perpendicular to a belt 
surface, are formed so as to present a male config- 
uration; and 

the entire cord protruding portions at the other 20 
end of the crawler body are formed so as to present 
a female configuration. 

8. The clastic endless crawler according to claim 7, 
wherein a configuration of cord protruding portions 25 
at one end of the crawler body and a configuration 

of cord protruding portions at the other end of the 
crawler body are complementary to each other 

9. The elastic endless crawler according to claim 7, 30 
wherein a configuration of cord protruding portions 

at each of the ends of the crawler body is symmet- 
rical relative to a longitudinal center line extending 
in the longitudinal direction of the belt at a trans- 
versely-central portion thereof. 35 

10. The elastic endless crawler according to claim 7, 
wherein the crawler body comprises rubber 

11. The elastic endless crawler according to claim 7, 40 
wherein each of the cords comprises steel. 

12. A ring-shaped elastic endless crawler comprising 
an elongated belt-shaped elastic crawler body, and 

a plurality of cords disposed in array and embedded ^5 
in the crawler body so as to extend In a longitudinal 
direction of the crawler body, in which each of cord 
protruding portions projecting out from one end of 
the crawler body and a corresponding cord protrud- 
ing portion projecting out from the other end of the so 
crawler body are made to overlap each other, and 
thereafter, arc entirely subjected to vulcanization 
processing to thereby form an integrally connected 
structure, characterized in that lines each connect- 
ing ends of facing cord protruding portions at the 55 
ends of the crawler body are disposed so as to form 
a configuration that is one of terraced, tiered, and 
crenellated when seen from a direction perpendic- 



ular to a belt surface. 

13. The elastic endless crawler according to claim 12, 
- Jwher^ia£^£on^g^ation of cord protruding portions 

at one end of the crawle7body and a configoratiorr^ 
of cord protruding portions at the other end of the 
crawler body are complementary to each other. 

14. The elastic endless crawler according to claim 12, 
wherein a configuration of cord protruding portions 
at each of the ends of the crawler body is symmet- 
rical relative to a longitudinal center line extending 
in the longitudinal direction of the belt at a trans- 
versely-central portion thereof. 

15. The elastic endless crawler according to claim 12, 
wherein the crawler body comprises rubber. 

16. The elastic endless crawler according to claim 12, 
wherein each of the cords comprises steel. 

17. A ring-shaped elastic endless crawler comprising 
an elongated belt -shaped elastic crawler body^ and 
a plurality of cords disposed in array and embedded 
in the crawler body so as to extend in a longitudinal 
direction of the crawler body, in which each of cord 
protruding portions projecting out from one end of 
the crawler body and a corresponding cord protrud- 
ing portion projecting out from the other end of the 
crawler body are made to overlap each other, and 
thereafter, are entirely subjected to vulcanization 
processing to thereby form an integrally connected 
structure, characterized in that when seen from a 
direction perpendicular to a belt surface, a portion 
in which cord protruding portions overlap each oth- 
er, Includes two outlines separated from each other 
in a longitudinal direction of a belt, and each outline 
includes a bent line. 

18. The elastic endless crawler according to claim 17, 
wherein the two outlines are each formed so as to 
have one of terraced, tiered, and crenellated con- 
figurations as seen from a direction perpendicular 
to a belt surface. 

19. The elastic endless crawler according to claim 17, 
wherein the two outlines are complementary to 
each other. 

20. The elastic endless crawler according to claim 17, 
wherein the two outlines are each symmetrical rel- 
ative to a longitudinal center line extending In a 
transversely-central portion of the belt. 
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